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(57) ABSTRACT 

A system for treating a condition associated With a mucosal 
surface, the system comprising an immune response modi 
?er (IRM) compound chosen from imidaZoquinoline 
amines, imidaZopyridine amines, 6,7-fused cycloalkylimi 
daZopyridine amines, imidaZonaphthyridine amines, 
oXaZoloquinoline amines, thiaZoloquinoline amines, 1,2 
bridged imidaZoquinoline amines, and pharmaceutically 
acceptable salts thereof and an applicator device for apply 
ing the IRM compound to the mucosal surface. This system 
of IRM compounds and applicator may be used to treat 
conditions associated With mucosal surfaces such as cervical 
dysphasia and cervical intraepithelial neoplasia. 
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SYSTEMS AND METHODS FOR TREATING A 
MUCOSAL SURFACE 

[0001] This application is a continuation-in-part (CIP) of 
co-pending application Ser. No. 09/676,339 ?led Sep. 29, 
2000, Which is a continuation of application Ser. No. 09/479, 
578 ?led Jan. 7, 2000 (now US. Pat. No. 6,245,776), Which 
claimed priority to application Ser. No. 60/ 115 ,253 ?led Jan. 
8,1999. This application also claims the bene?t of priority of 
the provisional application No. 60/213,420 ?led Jun. 22, 
2000. In addition, the disclosure of each of the above 
mentioned applications is incorporated herein by reference. 

DESCRIPTION OF THE INVENTION 

FIELD OF THE INVENTION 

[0002] The present invention relates to systems and meth 
ods for treating a condition associated With a mucosal 
surface, such as the vaginal part of the cervix. In particular, 
the systems and methods may involve an immune response 
modi?er (IRM) compound chosen from imidaZoquinoline 
amines, imidaZopyridine amines, 6,7-fused cycloalkylimi 
daZopyridine amines, imidaZonaphthyridine amines, 
oxaZoloquinoline amines, thiaZoloquinoline amines, 1,2 
bridged imidaZoquinoline amines, and pharmaceutically 
acceptable salts thereof. In one optional embodiment, the 
invention provides systems and methods Which are particu 
larly advantageous for topical application to the cervix for 
treatment of cervical conditions such as cervical dysplasias 
including dysplasia associated With human papillomavirus 
(HPV). 
[0003] The present invention is also directed to medica 
ment delivery arrangements and methods of use. Some 
aspects of the invention are directed to the delivery of a 
pharmacological agent to a selected location With minimal 
delivery to regions surrounding the selected location. In 
some optional embodiments the invention is particularly 
advantageous for topical delivery of a pharmacological 
agent to the uterine cervix. 

BACKGROUND OF THE INVENTION 

[0004] Many imidaZoquinoline amine, imidaZopyridine 
amine, 6,7-fused cycloalkylimidaZopyridine amine, 1,2 
bridged imidaZoquinoline amine, thiaZolo- and oxaZolo 
quinolinamines and pyridinamines, imidaZonaphthyridine 
and tetrahydroimidaZonaphthyridine amine compounds 
have demonstrated potent immunostimulating, antiviral and 
antitumor (including anticancer) activity, and have also been 
shoWn to be useful as vaccine adjuvants to enhance the 
protective immune system response to vaccines. These com 
pounds are hereinafter sometimes collectively referred to as 
the “IRM” (immune response modi?er) compounds of the 
invention. An IRM compound may be selected from the 
group comprising imidaZoquinoline amines, imidaZopyri 
dine amines, 6,7-fused cycloalkylimidaZopyridine amines, 
imidaZonaphthyridine amines, oxaZoloquinoline amines, 
thiaZoloquinoline amines 1,2-bridged imidaZoquinoline 
amines, and pharmaceutically acceptable salts thereof. 
Methods for preparing such IRMs and pharmaceutical com 
positions containing them are disclosed in, for example, US. 
Pat. Nos. 4,689,338; 5,389,640; 5,268,376; 4,929,624; 
5,266,575; 5,352,784; 5,494,916; 5,482,936; 5,346,905; 
5,395,937; 5,238,944; 5,525,612; 5,175,296; 5,693,811; 
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5,741,908; 5,939,090; 6,110,929; 4,988,815; 5,376,076; and 
PCT Publications WO 99/29693; WO 00/76505; WO 
00/76518; and WO 00/76519. The entire disclosure of each 
of these patents and patent applications is incorporated 
herein by reference. 

[0005] The immunostimulating, antiviral and antitumor 
activities of these compounds have been discussed in detail, 
and certain speci?c diseases have been identi?ed as being 
susceptible to treatment thereWith, including basal cell car 
cinoma, ecZema, essential thrombocythaemia, hepatitis B, 
multiple sclerosis, neoplastic diseases, psoriasis, rheumatoid 
arthritis, type I herpes simplex, type II herpes simplex, and 
Warts. One of these IRM compounds, knoWn as imiquimod, 
has been commercialiZed in a topical formulation, AldaraTM, 
for the treatment of anogenital Warts associated With human 
papillomavirus. 
[0006] The mechanism for the antiviral and antitumor 
activity of these IRM compounds is thought to be due in 
substantial part to enhancement of the immune response due 
to induction of various important cytokines (e.g., interfer 
ons, interleukins, tumor necrosis factor, etc.). Such com 
pounds have been shoWn to stimulate a rapid release of 
certain monocyte/macrophage-derived cytokines and are 
also capable of stimulating B cells to secrete antibodies 
Which play an important role in these IRM compounds’ 
antiviral and antitumor activities. One of the predominant 
immunostimulating responses to these compounds is the 
induction of interferon (IFN)-ot production, Which is 
believed to be very important in the acute antiviral and 
antitumor activities seen. Moreover, up regulation of cytok 
ines such as, for example, tumor necrosis factor (TNF), IL-1 
and IL-6 also have potentially bene?cial activities and are 
believed to contribute to the antiviral and antitumor prop 
erties of these compounds. 

[0007] Although some of the bene?cial effects of IRMs 
are knoWn, the ability to provide therapeutic bene?t via 
topical application of an IRM for treatment of a particular 
condition at a particular location may be hindered due to 
tissue irritation, formulation Wash aWay, poor permeation or 
undesired systemic delivery of the topically applied com 
pound. Accordingly, there is a need for neW methods, 
formulations, and systems to provide the greatest therapeutic 
bene?t from this class of compounds. 

[0008] Topical administration of a pharmacological agent 
to a tissue surface can provide localiZed therapeutic bene?t 
Without concomitant systemic effects. HoWever, topical 
application is often dif?cult or impossible due to the ana 
tomical location of the tissue. In some cases, application of 
the agent to a general anatomical region that includes or 
surrounds the target tissue may be an alternative to direct 
topical application. But, if the agent has irritating properties, 
this alternative disadvantageously carries With it the possi 
bility of irritating tissues surrounding the target tissue. In 
addition, even if the agent is non-irritating, regional appli 
cation typically requires use of a greater volume or concen 
tration of the agent to achieve a therapeutic result equivalent 
to that achieved by direct application to the target tissue. 

[0009] The uterine cervix is one example of a target tissue 
to Which it is dif?cult to apply a topical agent. Relative to a 
standing position, the cervix is typically located at the 
uppermost portion of the vaginal cavity. HoWever, While the 
cervix is located at the uppermost portion of the vaginal 
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cavity, age, the stage of the estrous cycle, pregnancy, and 
other factors cause variability of the location of the cervix 
betWeen different Women and in the same Woman at different 
stages of life. 

[0010] Certain cervical conditions can be advantageously 
treated by topical administration of a pharmacological agent. 
Cervical dysplasia is an example of a pathological condition 
that can be effectively treated by direct delivery of medica 
tion to the surface of the cervix Where the abnormal cells are 
typically found. Unfortunately, most currently available 
applicators for vaginal drug delivery are inadequate for 
applying a medication to the surface of the cervix. And, 
since cervical dysplasia can lead to cervical cancer, an 
applicator that is less than optimal is not an acceptable 
option. 
[0011] Most presently available vaginal applicators are for 
application to the vaginal cavity generally and not for direct 
application to the cervix. In general, the length and con?gu 
ration of the applicators are insuf?cient to ensure delivery of 
an agent to the uppermost portion of the vaginal cavity. 
Delivery to the middle or loWer portion of the vagina does 
not ensure that an agent Will reach the cervical tissue in the 
upper portion of the vagina. In addition, With the exception 
of certain body orientations, gravity tends to drain agents 
aWay from the cervix. Normal discharge and How of ?uids, 
both menstrual and non-menstrual, also drain aWay from the 
cervix. Thus, any applicator that is not capable of repeatedly 
delivering an appropriate amount of agent to the uppermost 
end of the vaginal cavity risks less than optimal treatment. 

[0012] Overcoming the inaccuracy of present vaginal 
applicators, When used for cervical delivery of an agent, by 
delivering an excess volume or concentration of the medi 
cation may be unacceptable due to the risk of undesired 
effects to surrounding tissues. HoWever, delivery of reduced 
volumes or concentrations to avoid irritation to surrounding 
tissue risks the serious consequences of ineffective treat 
ment. 

[0013] Accordingly, there is continuing need for improved 
delivery systems and methods for topical application of a 
pharmacological agent. 

SUMMARY OF THE INVENTION 

[0014] One aspect of the invention includes a system for 
treating a condition associated With a mucosal surface. The 
system comprises an immune response modi?er (IRM) 
compound chosen from imidaZoquinoline amines, imida 
Zopyridine amines, 6,7-fused cycloalkylimidaZopyridine 
amines, 1,2-bridged imidaZoquinoline amines, and pharma 
ceutically acceptable salts thereof. The system also com 
prises an applicator device for applying the IRM compound 
to the mucosal surface. 

[0015] Another aspect of the invention includes a system 
comprising an immune response modi?er (IRM) compound 
chosen from imidaZoquinoline amines, imidaZopyridine 
amines, 6,7-fused cycloalkylimidaZopyridine amines, imi 
daZonaphthyridine amines, oxaZoloquinoline amines, thiaZ 
oloquinoline amines, 1,2-bridged imidaZoquinoline amines, 
and pharmaceutically acceptable salts thereof. The system 
also includes an applicator device for applying to the 
mucosal surface the IRM compound. 

[0016] For example, the IRM compound may be 1-(2 
methylpropyl)-1H-imidaZo[4,5-c]-quinolin-4-amine, or 
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4-amino -ot,ot-dimethyl-2-ethoxymethyl-1H-imidaZo[4,5 -c] 
quinoline- 1-ethanol or 2-propyl[1 ,3 ]thiaZolo[4,5 -c]quino 
lin-4-amine. 

[0017] The system may be used for treating a condition 
associated With the mucosal surface on a cervix, optionally, 
the vaginal part of the cervix. Exemplary conditions asso 
ciated With the mucosal surface include cervical dysphasia 
and cervical intraepithelial neoplasia. 

[0018] In an exemplary embodiment, the applicator device 
may comprise a holloW tube and a piston slidably received 
Within the tube. 

[0019] Yet another aspect of the invention includes a 
method for treating a condition associated With a mucosal 
surface. The method comprises providing an immune 
response modi?er (IRM) chosen from imidaZoquinoline 
amines, imidaZopyridine amines, 6,7-fused cycloalkylimi 
daZopyridine amines, imidaZonaphthyridine amines, 
oxaZoloquinoline amines, thiaZoloquinolines amines, 1,2 
bridged imidaZoquinoline amines, and pharmaceutically 
acceptable salts thereof. The method also includes providing 
an applicator device for applying to the mucosal surface the 
IRM compound. In addition, the method further includes 
applying the IRM compound to the mucosal surface With an 
applicator device. 

[0020] The method may involve inserting the applicator 
device into the vagina, positioning a distal end of the 
applicator device adjacent to the vaginal part of the cervix, 
and applying the IRM compound to the vaginal part of the 
cervix. 

[0021] At least some of the embodiments disclosed herein 
provide medicament application systems and methods suit 
able for topical administration of an agent to a target tissue. 
The systems and methods could be advantageous for intra 
vaginal delivery of a pharmacological formulation. For 
example, some embodiments provide effective topical appli 
cation of a pharmacological agent to the cervix for treatment 
or prevention of conditions including, for example, cervical 
dysplasia. 

[0022] Additional aspects Will be set forth in part in the 
description Which folloWs, and in part Will be obvious from 
the description, or may be learned by practice of the inven 
tion. It Will be appreciated that at several locations through 
out the speci?cation, guidance is provided through lists of 
examples. In each instance, the recited list serves only as a 
representative group; it is not meant that the list is exclusive. 

[0023] It is to be understood that both the foregoing 
general description and the folloWing detailed description 
are exemplary and explanatory only and are not restrictive. 

[0024] The accompanying draWings, Which are incorpo 
rated in and constitute a part of this speci?cation, illustrate 
several embodiments of the invention and together With the 
description, serve to explain the principles of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0025] FIG. 1A is a top vieW of a treatment system 
including an applicator device and a container containing an 
IRM compound packaged together; 

[0026] FIG. 1B is a top vieW of a treatment system With 
several pre-?lled cartridges of the IRM compound; 
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[0027] FIG. 2 is an exploded perspective vieW of com 
ponents of a intravaginal delivery device; 

[0028] FIG. 3 is a proximal end-on vieW of an exemplary 
intravaginal delivery device; 

[0029] FIG. 4 is a longitudinal cross-section vieW of an 
exemplary intravaginal delivery device taken through line 
4-4 With the pushing member retracted proximally; 

[0030] FIG. 5 is a longitudinal cross-section of an exem 
plary intravaginal delivery device With the pushing member 
advanced distally; 

[0031] FIG. 6 is a close-up vieW of the proximal end of the 
intravaginal delivery device illustrated in FIG. 5; 

[0032] FIG. 7 is a close-up vieW of the distal end of the 
intravaginal delivery device illustrated in FIG. 5; 

[0033] FIG. 8 is an exploded perspective vieW of com 
ponents of an optional alternative embodiment of an intra 
vaginal delivery device according to the invention; 

[0034] FIG. 9 is a longitudinal cross-section vieW of the 
intravaginal delivery device of FIG. 8 With the pushing 
member retracted proximally; 

[0035] FIG. 10 is a longitudinal cross-section vieW of the 
intravaginal delivery device of FIG. 8 With the pushing 
member distally advanced; 

[0036] FIG. 11 is a close-up vieW of the distal end of the 
intravaginal delivery device illustrated in FIG. 10; 

[0037] FIG. 12 is a close-up vieW of the proximal end of 
the drug delivery device of FIG. 10; 

[0038] FIG. 13 is a perspective vieW of an alternative 
proximal end for an intravaginal delivery device; 

[0039] FIG. 14 is a perspective vieW of another alternative 
proximal end for an intravaginal delivery device; 

[0040] FIG. 15 is a longitudinal cross section vieW of an 
exemplary intravaginal delivery device pre-?lled With a 
formulation; 

[0041] FIG. 16 is a graph comparing imiquimod transport 
across hairless mouse skin from three pharmaceutical for 
mulations each containing 5% imiquimod; 

[0042] FIG. 17 is a graph comparing imiquimod transport 
across hairless mouse skin from four pharmaceutical for 
mulations containing varied concentrations of imiquimod 
and isostearic acid; 

[0043] FIG. 18 is a graph comparing mean serum imiqui 
mod concentration in rats after a single intravaginal dose of 
Formulation A or Formulation B; and 

[0044] FIGS. 19A and 19B provide bar graphs of the 
pharmacokinetic comparison of imiquimod in rats after 
vaginal dosing of Formulation A or Formulation B. 

DESCRIPTION OF THE EMBODIMENTS 

[0045] Reference Will noW be made in detail to some 
exemplary embodiments of the invention, examples of 
Which are illustrated in the accompanying draWings. Wher 
ever possible, the same reference numbers Will be used 
throughout the draWings to refer to the same or like parts. 
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[0046] The present invention may be, in part, directed to 
medicament applicators and methods for delivery of a 
pharmacological agent to a selected location. In some 
optional embodiments, the dispensers may be particularly 
suited for intravaginal delivery of a pharmacological agent. 
In optional embodiments, the disclosed dispensers may 
provide for topical application of the pharmacological agent 
to an itravaginal location, such as the cervix, for treatment 
of conditions including, for example, cervical dysplasia. In 
general, the dispensers may be used to deliver a pharmaco 
logical agent in a frequency and amount necessary to obtain 
a desired treatment result. 

[0047] Throughout the speci?cation, guidance may be 
provided through lists of examples. In each instance, the 
recited list serves only as a representative group. It is not 
meant, hoWever, that the list is exclusive. 

[0048] As used herein the term “pharmacological agent” 
includes any agent or combination of agents that can be used 
to diagnose, treat, cure, ameliorate, prevent or otherWise 
manage a condition of a patient. The term “condition” refers 
to any infectious, non-infectious, pathological, physiologi 
cal, biochemical or other state of a patient’s body that can be 
treated according to the invention. 

[0049] Throughout the speci?cation, unless otherWise 
stated, the terms “proximal” and “distal” are relative terms. 
The term “proximal” refers to a location nearest the user (for 
example, the user’s hand that is operating the dispenser) and 
the term “distal” refers to a location farthest from the user. 

Thus, in a typical embodiment, the proximal end of the 
delivery device Will be nearest to or grasped by the hand of 
the user and the distal end of the instrument Will be located 
nearest to the tissue site at Which the agent Will be applied. 

[0050] As used herein, a “mucosal associated condition” 
means an in?ammatory, infectious, neoplastic or other con 
dition that involves a mucosal surface or that is in suf?cient 
proximity to a mucosal surface to be affected by a thera 
peutic or prophylactic agent topically applied to the mucosal 
surface. 

[0051] Unless stated otherWise, the term “treat”, and 
derivatives such as “treatment”, “treating”, etc., are used 
herein generically to indicate administration of a pharma 
cological agent for any reason to a patient and is not 
intended to distinguish a preventative, therapeutic, diagnos 
tic, palliative or other procedure. The term “therapeutically 
effective amount” means the amount of an agent adminis 
tered to provide a desired therapeutic effect, such as cytokine 
induction, antiviral or antitumor activity. A “therapeutically 
effective amount” includes a single dose of an agent used in 
a course of therapy over a period of time to achieve a desired 
therapeutic effect. 

[0052] Some optional embodiments of devices and meth 
ods of the invention may be advantageous for delivering an 
agent to the uterine cervix through the vagina to treat (i.e., 
prevent, diagnose, ameliorate, etc.) a cervical condition. In 
certain optional embodiments, the dispensers of the inven 
tion may be particularly advantageous for delivering an 
immune response modi?er (IRM) to the cervix for a cervical 
condition. Examples of immune response modi?ers suitable 
for the invention include those disclosed in, for example, 
US. Pat. Nos. 4,689,338; 5,389,640; 5,268,376; 4,929,624; 
5,266,575; 5,352,784; 5,494,916; 5,482,936; 5,346,905; 
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5,395,937; 5,238,944; 5,525,612; 5,175,296; 5,693,811; 
5,741,908; 5,939,090; 6,110,929; 4,988,815; 5,376,076; and 
PCT Publications WO 99/29693; WO 00/76505; WO 
00/76518; and WO 00/76519. The entire disclosure of each 
of these patents and patent applications is incorporated 
herein by reference. Some optional IRMs suitable for the 
invention include 1-(2-methylpropyl)-1H-imidaZo[4,5-c] 
quinolin-4-amine (imiquimod) and compounds and formu 
lations such as disclosed in co-pending U.S. Ser. No. 09/479, 
578 and PCT Publication WO 00/06577. The entire 
disclosure of each of these patents and applications are 
incorporated herein by reference. 

[0053] In general, the “user” of the disclosed dispensers 
(also referred to herein as applicators) include health care 
providers Who apply the agent to a patient or the patient 
themselves for self-administration of the agent. 

[0054] In some optional embodiments, the dispensers can 
provide for accurate delivery of a predetermined amount of 
the pharmacological agent to a selected location With 
reduced likelihood of inadvertent delivery to surrounding 
tissues. Typically, a predetermined amount is a therapeuti 
cally effective amount for a single dose. Accurate applica 
tion of the agent to a selected location can advantageously 
reduce the amount of the agent necessary to achieve a 
therapeutic result While minimizing the possibility of irrita 
tion to tissues adjacent to the selected site of application. 

[0055] In the case of intravaginal applications, the dis 
penser may reduce undesired side effects caused by an agent. 
For example, When delivery of an agent is desired only to the 
cervix, such as for a cervical condition, delivery of the agent 
to locations other than the upper portion of the vaginal cavity 
can unnecessarily expose the loWer vaginal cavity and other 
surrounding tissues to the agent. This not only exposes 
non-targeted tissues to the agent, but also to potential tissue 
irritation that can be caused by the agent or other compo 
nents in a pharmacological formulation. 

[0056] The intravaginal dispensers may optionally provide 
for accurate delivery of a volume of an agent (or formulation 
thereof that is smaller than volumes typically used for 
administering other intravaginal medications. In some 
optional embodiments, the intravaginal dispensers may pro 
vide for delivery of about 0.01-10 ml, in other optional 
embodiments about 0.5 to 4 ml and typically about 1.0 ml. 

[0057] The dispensers can be pre-?lled With a therapeuti 
cally effective amount of a particular agent or ?lled by the 
user at the time of administration. In the latter situation, the 
dispensers can be con?gured to receive the agent from a 
source of the agent (e.g., aluminum tube, plastic tube, etc.) 
that can mount to the dispenser for ?lling. Some optional 
dispensers may typically provide for a ?xed maximum 
volume of the agent. Alternatively, or additionally, the 
dispensers can have incremental markings for ?lling With 
amounts less than the maximum volume of the dispenser. 

[0058] In an optional embodiment, a pre-?lled dispenser 
may be provided to eliminate the possibility of ?lling the 
delivery device With an incorrect amount of the agent. In one 
optional embodiment, the dispensers may be pre-?lled With 
a formulation including an amount of immune response 
modi?er (IRM) compound for a single treatment. The dis 
penser, Whether pre-?lled or not, may be packaged in an 
outer Wrap, such as a foil Wrap, Which maintains sterility and 
can act as a moisture barrier. 
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[0059] The dispenser may be formed through knoWn 
methods including injection molding processes that form a 
plastic applicator from polymer materials such as high 
density polyethylene, loW density polyethylene, linear loW 
density polyethylene, or polypropylene. 

[0060] FIG. 1A shoWs a treatment system 400 including 
an applicator device 10 and a container 401 of a formulation 
packaged together in packaging 402. The device 10 could be 
con?gured to be ?lled With formulation contained in the 
container 401 by placing them in How communication With 
one another. 

[0061] FIG. 1B shoWs a treatment system 400 Where the 
formulation is a contained in pre-?lled cartridges 401a-401d 
capable of being loaded in the dispensing device 10 one at 
a time. 

[0062] FIGS. 2 and 4 shoW an optional embodiment of an 
intravaginal delivery device 10 according to the invention. 
As illustrated, device 10 may include a distal end 1, a 
proximal end 2 and a longitudinal axis X-X passing there 
through. FIG. 2 is an exploded perspective vieW of com 
ponents of device 10 including elongate tube 3 having a 
delivery end 4, an operating end 5 and a lumen 6 passing 
therethrough. Operating end 5 can include handle arrange 
ment 7 such as opposing ?anges 8a and 8b for holding 
device 10 during use. In some embodiments, elongate tube 
3 may have a length dimension of about 6 cm to about 24 
cm, typically, about 10 cm to about 18 cm. 

[0063] Pushing member 11 may be slidably received 
Within lumen 6 of elongate tube 3 and may include a pushing 
end 12 and a driving end 13. Pushing end 12 may include a 
platform 14 for placement of a user’s thumb or ?nger to 
distally advance pushing member 11 Within lumen 6. Piston 
15 may be mountable to driving end 13 of pushing member 
11 and may have a distal tip 16 opposite end 17. A cap 18 
may be removably mounted to the distal end 4 of device 10 
using knoWn arrangements such as threads or friction ?t, for 
example. 
[0064] FIG. 3 is a distal end vieW of device 10 and FIG. 
4 is a longitudinal cross-section of device 10 taken through 
line 4-4 of FIG. 3. In FIG. 4, piston 15 is shoWn mounted 
to the driving end 13 of pushing member 11 and located at 
a ?rst position that provides a chamber 20 for containing or 
receiving a predetermined amount of a pharmacological 
agent. 

[0065] In some optional embodiments, chamber 20 Will 
provide for a volume of a pharmacological agent of about 5 
ml to 0.1 ml, typically about 2 ml to 0.5 ml and optionally 
about 1.0 ml. In an optional embodiment, the driving end 13 
of pushing member 11 may be removably nested into bore 
19 of piston 15. Thus, in this optional embodiment, if 
pushing member 11 is retracted proximally the driving end 
13 of pushing member 11 may pull free from bore 19 and 
piston 15 Will not be retracted proximally With pushing 
member 11. This optional aspect may prevent aspiration of 
an agent after expulsion of the agent from chamber 20 and 
may also prevent aspiration of tissue into the delivery end 4 
of tube 3 if pushing member 11 is retracted proximally. 

[0066] In addition, in some optional embodiments, lumen 
6 may include a stop 40, such as protuberance 41 Which may 
protrude into lumen 6 to prevent proximal retraction of 
piston 15. Whether device 10 is pre-?lled With an agent or 
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?lled by the user at the time of use, the position of stop 40 
may provide a ?xed maximum volume of chamber 20 to 
contain a predetermined amount of an agent. This stop can 
advantageously prevent a user from exceeding a particular 
dose of an agent if the device 10 is ?lled With the agent by 
the user prior to use. 

[0067] Cap 18 is shoWn mounted at delivery end 4. Cap 18 
can be friction ?t to the external surface 35 of delivery end 
4. Alternatively, or in addition, cap 18 can include a stem 
18a Which is friction ?t into the distal end 1 of lumen 6. 
Distal end 1 of lumen 6 could alternatively have female 
threads (not shoWn) Which can threadedly receive male 
threads (not shoWn) Which can be present on the exterior 
surface of stem 18a. Cap 18 can also include a tab 18b Which 
provides for easier gripping of cap 18 When removing from 
tube 3. 

[0068] Cap 18, could optionally include texturing, such as 
knurls, ridges, etc., to facilitate removal. Markings, such as 
a raised arroW, can optionally be added to the cap 18 to 
indicate the direction to unscreW for removal to contribute to 
the ease of use of the device. 

[0069] In FIG. 5, pushing member 11 has been distally 
advanced to a position that Would cause expulsion of a 
pharmacological agent from chamber 20. In the optional 
illustrated embodiment, When pushing member 11 is distally 
advanced, the distal tip 16 of piston 15 protrudes beyond the 
distal end 4 of elongate tube 3. In addition, distal tip 16 can 
be convex shaped or domed outWardly to further ensure 
complete expulsion of an agent from chamber 20. 

[0070] FIG. 6 is a close-up vieW of an optional embodi 
ment of a proximal end 2 of delivery device 10. In the 
illustrated embodiment, platform 14 of pushing member 11 
forms a shoulder 25 at the junction With the pushing end 12 
of pushing member 11. When pushing member 11 is distally 
advanced Within lumen 6, shoulder 25 may af?rmatively 
stop by abutting against the operating end 5 of elongate tube 
3 Which may indicate complete delivery of a pharmacologi 
cal agent from chamber 20 of device 10. 

[0071] FIG. 7 is a close-up of an optional embodiment of 
a distal end 1 of delivery device 10. As illustrated, the distal 
end of chamber 20 of lumen 6 may include a converging 
taper 30. The external surface 31 of piston 15 may also have 
a converging taper 32 that may extend to distal tip 16. The 
corresponding converging tapers 30 and 32 may facilitate 
complete delivery of a pharmacological agent contained 
Within chamber 20 When pushing member 11 is advanced 
distally. Piston 15 also may include a sealing ring 33 such as 
circumferential ?ange 34 Which may ?t snugly against 
lumen 6 to assure that a signi?cant portion, preferably all, of 
the pharmacological agent is removed from lumen 6 as 
piston 15 is advanced distally. Thus, lumen 6 may have at 
least tWo different diameters, a lumen diameter LD and a 
delivery diameter DD. A typical lumen diameter LD may be 
about 5 to about 15 mm and a typical delivery diameter may 
be about 2 to about 10 mm. In an example of a delivery 
device 10 With a maximum chamber volume of about 1 ml, 
the length of elongate tube 3 can be about 12-20 cm, LD can 
be about 10 mm and DD can be about 6 mm. 

[0072] The external surface 35 of distal end 1 of elongate 
tube 3 may also have a converging taper 36 to facilitate 
insertion of the distal end 1 of device 10 into the vagina. 
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After expulsion of an agent from chamber 20, converging 
taper 36 may also ensure that all of the dispensed agent 
remains at the site of delivery. For example, When delivering 
an agent to the cervix, the vaginal Wall surrounding the distal 
end 1 can drape closely around the distal tip 1 to Wipe off any 
of the agent remaining on the tip as compared to applicators 
having a square-ended (i.e., right cylinder) tip or square 
ended tip With rounded corners. 

[0073] In use, the user can place the thumb and middle 
?nger proximal to ?anges 8a and 8b of handle arrangement 
7 to hold device 10 at a selected location While the user’s 
index ?nger is placed on platform 14 to distally advance 
pushing member 11 such that distal tip 16 of piston 15 expels 
the pharmacological agent from chamber 20 to deliver the 
agent to an intravaginal location, such as the mucosal 
surface of the cervix. 

[0074] FIG. 8 is an exploded perspective vieW of the 
components of an optional alternative embodiment of an 
intravaginal delivery device 100. As illustrated, delivery 
device 100 may include a proximal end 101, a distal end 102 
and a longitudinal axis X-X passing therethrough. Elongate 
tube 103 may have a delivery end 104, an operating end 105 
and a lumen 106 passing therethrough. A cap 108 can be 
slidably or threadedly mounted to distal end 102 of device 
100 as described above for cap 18 of device 10. 

[0075] The operating end 105 of elongate tube 103 may 
include a handle arrangement 107 including tip 118 to 
facilitate handling of device 100 during use. In the optional 
illustrated embodiment, lip 118 may extend continuously 
around the circumference of the operating end 105. HoW 
ever, it Will be appreciated that lip 118 need not be continu 
ous and, in other embodiments, lip 118 can be omitted. 

[0076] Pushing member 111 can be slidably received into 
lumen 106 and may include a pushing end 113, driving end 
114 and a shaft 115 extending therebetWeen. The pushing 
end 113 can include a platform 116 for placement of a user’s 
thumb or ?nger to distally advance pushing member 111 
during use. Platform 116 can have a concave surface 117 to 
better conform to the tip of a user’s ?nger or thumb. Piston 
120 can be ?xedly mounted to driving end 114 of pushing 
member 111 or driving end 114 can be removably nested into 
bore 122a at end 122. Piston 120 may include a distal tip 
121. In some embodiments, distal tip 121 can be convexed 
distally or domed outWardly to further ensure complete 
expulsion of the agent. 

[0077] FIG. 9 is a longitudinal cross-section vieW of 
device 100 shoWing chamber 130 for containing or receiving 
a predetermined amount of a pharmacological agent When 
pushing member 111 is proximally retracted Within lumen 
106 of elongate tube 103. FIG. 10 illustrates that When 
pushing member 111 is distally advanced, the distal tip 121 
of piston 120 may extend beyond the distal end 102 of 
elongate tube 103. 

[0078] FIG. 11 is a close-up vieW of the distal end 102 of 
the vieW of device 100 illustrating that chamber 130 may 
include a converging taper 131 at the distal end 102 of lumen 
106. The optional converging taper 131 of chamber 130 may 
be con?gured to match With a corresponding converging 
taper 132 in a distal portion of piston 120. The converging 
surfaces 131 and 132 may facilitate complete expulsion of a 
pharmacological agent contained Within chamber 130. 
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[0079] Piston 120 also can include a sealing ring 133 such 
as circumferential ?ange 134 Which may ?t snugly against 
lumen 106 to ensure complete expulsion of the agent as 
piston 120 is advanced distally. The external surface 135 of 
the distal end 102 of elongate tube 103 may be tapered 136 
for reasons discussed above. 

[0080] As With device 10, in some optional embodiments, 
lumen 106 can include a stop 140 such as protuberance 141 
Which may protrude into lumen 106 to prevent proximal 
retraction of piston 120. Whether device 100 is pre-?lled 
With an agent or ?lled by the user at the time of use, the 
position of stop 140 may provide a ?xed maximum volume 
of chamber 130 to contain a predetermined amount of an 
agent. 

[0081] FIG. 12 is a close-up vieW of an optional embodi 
ment of a proximal end 101 of device 100 of FIG. 10 
illustrating that When pushing member 111 is fully advanced 
distally, platform 116 of pushing end 113 may be recessed 
Within the operating end 105 of elongate tube 103. This 
feature reduces the likelihood that some or all of the phar 
macological agent dispensed from chamber 130 Will be 
aspirated back into the chamber 130 after delivery by 
inadvertent proximal retraction of pushing member 111 after 
the pharmacological agent has been expelled. 

[0082] Also, in some optional embodiments, the operating 
end 105 of elongate tube 103 and the pushing end 113 of 
pushing member 111 can be constructed to provide audible 
and/or tactile feedback to the user When expulsion of the 
agent is complete. According to this optional embodiment, 
the operating end 105 of lumen 106 can include a projecting 
surface 145 such as ridge 146 at a location proximal to 
platform 116 When pushing member 111 is fully advanced 
distally. Platform 116 may be siZed such that as platform 116 
is pushed distally past ridge 146 a click can be heard and the 
movement past ridge 146 creates a tactile click to inform the 
user of complete expulsion of the agent. Ridge 146 may also 
act to “lock” pushing member 111 in the distally advanced 
portion and may prevent proximal retraction of pushing 
member 111. 

[0083] It Will be appreciated that in addition to lumen 
diameter LD and delivery diameter DD, lumen 106 also has 
a diameter PO at operating end 105. Lumen 106 thus may 
have a taper 150 extending betWeen diameter PO and LD. In 
an example of a delivery device 100 having a maximum 
chamber volume of about 1 ml, the length of elongate tube 
103 is about 15 to about 17 cm, LD is about 11-15 mm and 
DD is about 7-12 mm. 

[0084] In an optional alternative embodiment, the region 
of elongate tube 103, shoWn as having parallel sides (see 
e.g., FIG. 9) extending from the proximal end to the distal 
end, can alternatively have a converging taper from the 
proximal end to distal end. This may advantageously pro 
vide for ?lling the delivery device With a pharmacological 
agent from the proximal end of elongate tube rather than the 
distal end. That is, Without a taper as just described, attempt 
ing to push the piston into place distally along a non-tapered 
tube, after loading the formulation could be hindered by air 
that can be trapped betWeen the piston seal and Wall of the 
lumen. By tapering the elongate lumen as described, a gap 
may be maintained betWeen the piston and the Wall that may 
alloW for air to escape as the piston is advanced distally. 
Such a taper could occur gradually over the length of the 
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elongate tube, or there can be an abrupt taper near Where the 
piston is to be placed for setting a predetermined volume at 
the distal end of the elongate tube. 

[0085] FIG. 13 illustrates another optional embodiment of 
the operating end of an elongate tube suitable for an intra 
vaginal delivery device 10, 100 according to the invention. 
According to this embodiment, the operating end 201 of 
elongate tube 200 may include a con?guration Which pro 
vides an indicator 203 of the orientation of device 200 
around longitudinal axis X-X. Thus, in the embodiment of 
FIG. 13, opposing sides 204 and 205 are linear giving the 
operating end an oval cross-sectional con?guration. In this 
embodiment, lip 206 may extend around the perimeter of the 
operating end 201. It Will be appreciated, hoWever, that the 
lip may be completely absent or discontinuous around the 
perimeter. 
[0086] FIG. 14 illustrates another optional embodiment of 
the operating end of an elongate tube 300 suitable for an 
intravaginal delivery device according to the invention. In 
this embodiment, the operating end 301 of elongate tube 300 
may include a con?guration Which also provides an indica 
tor 303 for the orientation of device 300 around longitudinal 
axis X-X. Operating end 301 may include corners 304a 
304a'. The Walls 305a-305a' of operating end 301 betWeen 
corners 304a-304a' form a converging taper moving from 
operating end diameter PO to lumen diameter LD. In the 
illustrated embodiment, the proximal aspect of each of Walls 
305a-305a' may include a concave void 306a-306a' extend 
ing distally into the surface of the Walls 305a-305a', respec 
tively. In addition, the platform 350 of the pushing member 
(not visible) may have a distally concave surface 351 and 
four corners 352a-352a' con?gured to mate With the corners 
304a-304a' of Walls 305a-305d. A lip or ?anges (not shoWn 
in this embodiment) may or may not be present around the 
proximal edge of the operating end 301 as described for 
device 10 and 110. 

[0087] The intravaginal delivery device may provide for 
accurate delivery of a volume of an agent that is less than the 
volumes typically used for other vaginal medications. Many 
vaginal applicators are designed to deliver about 5 ml of an 
agent and the application is not localiZed but rather it is 
delivered to the vaginal cavity in general. 

[0088] In optional embodiments, such as that shoWn in 
FIG. 15, the applicator 10 may be pre-?lled With a product 
P to eliminate the possibility of incorrect ?lling of the 
applicator. HoWever, if the device is to be ?lled at the time 
of use, structure such as stops in the device, may set a 
maximum volume that can help to eliminate the chance of 
exceeding a predetermined dosage. 

[0089] Any of the above-mentioned applicators may have 
a length suf?cient to alloW the distal end of the applicator to 
be located at, or very close to, the cervix While a portion of 
the applicator passes through the vagina and proximal end is 
positioned outside the vagina. The length of the applicator 
may be con?gured to assure delivery of an IRM compound 
to the uppermost end of the vaginal cavity While the proxi 
mal end is outside the vagina. For example, the length of the 
applicator may be suf?cient to accommodate anatomical 
variability among Women, so that treatment of Women With 
longer vaginal cavities Will not be compromised. 

[0090] In use, the intravaginal delivery device could be 
held at the proximal end betWeen the thumb and middle 
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?nger and the platform of the pushing member depressed 
(i.e., advanced distally) With the index ?nger to deliver the 
agent. 

[0091] In optional embodiments, the pushing member may 
be pre-positioned Within the lumen of the elongate tube, 
ready for use. If the delivery device is to be ?lled prior to 
use, the distal end of the elongate tube can include female 
threads to ?t With male threads of a medicament source, such 
as an aluminum tube, to provide a threaded seal While 
transferring the medicament from the source to the chamber 
of the delivery device. 

[0092] The dispensers can be packaged in an overWrap 
pouch that provides for asepsis as Well as a moisture barrier. 
The overWrap pouch can be made from any material suitable 
for protecting the pharmacological agent such as foils or foil 
laminates (e.g., a metal and plastic layer). In some embodi 
ments, the overWrap can protect against moisture loss from 
the formulation or oxidation of the formulation. 

[0093] The applicator device could be part of a system or 
component used in a method involving additional parts or 
components. In one optional embodiment, the systems and 
methods include an immune response modi?er (IRM) com 
pound to treat or prevent conditions associated With a 
mucosal surface. For eXample, the IRM compound could be 
in a formulation Which can be applied to the mucosal surface 
of the cerviX to treat cervical conditions including cervical 
dysplasias such as cervical intraepithelial neoplasia. 

[0094] In some optional embodiments, the certain formu 
lations may be used for application of an IRM compound to 
a mucosal surface. In some optional embodiments, the 
formulations can enhance therapeutic ef?ciency of the IRM 
by facilitating mucosal permeation or increasing the dura 
tion of contact of the IRM With the mucosal surface. The 
pharmaceutical formulation may contain a preservative sys 
tem that renders the formulations suitable for packaging in 
multiple-use containers. 

[0095] IRM Compounds 

[0096] As noted above, many of the imidaZoquinoline 
amine, imidaZopyridine amine, 6,7-fused cycloalkylimida 
Zopyridine amine, 1,2-bridged imidaZoquinoline amine, 
thiaZolo- and oXaZolo-quinolinamines and pyridinamines, 
imidaZonaphthyridine and tetrahydroimidaZonaphthyridine 
amine IRM compounds of the present invention have dem 
onstrated signi?cant immunomodulating activity. Some 
optional immune response modi?er compounds of the 
invention include 1H-imidaZo[4,5-c]quinolin-4-amines 
de?ned by one of Formulas I-V beloW: 

NHZ 

/ N 
N 

I \>—R21 
\ N 

l 

(Ron/l In 

[0097] Wherein 

[0098] R11 is selected from the group consisting of 
alkyl of one to ten carbon atoms, hydroXyalkyl of 
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one to siX carbon atoms, acyloXyalkyl Wherein the 
acyloXy moiety is alkanoyloXy of tWo to four carbon 
atoms or benZoyloXy, and the alkyl moiety contains 
one to siX carbon atoms, benZyl, (phenyl)ethyl and 
phenyl, said benZyl, (phenyl)ethyl or phenyl sub 
stituent being optionally substituted on the benZene 
ring by one or tWo moieties independently selected 
from the group consisting of alkyl of one to four 
carbon atoms, alkoXy of one to four carbon atoms 
and halogen, With the proviso that if said benZene 
ring is substituted by tWo of said moieties, then said 
moieties together contain no more than siX carbon 

atoms; 

[0099] R21 is selected from the group consisting of 
hydrogen, alkyl of one to eight carbon atoms, benZyl, 
(phenyl)ethyl and phenyl, the benZyl, (phenyl)ethyl 
or phenyl substituent being optionally substituted on 
the benZene ring by one or tWo moieties indepen 
dently selected from the group consisting of alkyl of 
one to four carbon atoms, alkoXy of one to four 
carbon atoms and halogen, With the proviso that 
When the benZene ring is substituted by tWo of said 
moieties, then the moieties together contain no more 
than siX carbon atoms; and 

[0100] each R1 is independently selected from the 
group consisting of alkoXy of one to four carbon 
atoms, halogen, and alkyl of one to four carbon 
atoms, and n is an integer from 0 to 2, With the 
proviso that if n is 2, then said R1 groups together 
contain no more than siX carbon atoms; 

NH2 

N N 

o \H 
N 

(R2)n/@ in 
[0101] Wherein 

[0102] R12 is selected from the group consisting of 
straight chain or branched chain alkenyl containing 
tWo to ten carbon atoms and substituted straight 
chain or branched chain alkenyl containing tWo to 
ten carbon atoms, Wherein the substituent is selected 
from the group consisting of straight chain or 
branched chain alkyl containing one to four carbon 
atoms and cycloalkyl containing three to siX carbon 
atoms; and cycloalkyl containing three to siX carbon 
atoms substituted by straight chain or branched chain 
alkyl containing one to four carbon atoms; and 

[0103] R22 is selected from the group consisting of 
hydrogen, straight chain or branched alkyl contain 
ing one to eight carbon atoms, benZyl, (phenyl)ethyl 
and phenyl, the benZyl, (phenyl)ethyl or phenyl 
substituent being optionally substituted on the ben 
Zene ring by one or tWo moieties independently 
selected from the group consisting of straight chain 
or branched chain alkyl containing one to four car 




























